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ABSTRACT 


Micro-organisms  isolated  from  soil  can  be  easily  tested 
for  inhibition  of  root  pathogens  such  as  Poria  we.irii.  The 
isolates  are  transferred  by  toothpick  probes  to  the  surface  of 
a  double-layered  agar  plate  containing  pathogen  mycelium  sand- 
wiched between  the  agar  layers.    The  pathogen  does  not  grow 
under  inhibitory  organisms. 


Assaying  soil  for  content  of  micro-organisms  that  produce  antibi- 
otics against  a  specific  fungus  has  usually  involved  (1)  isolation  of 
the  micro-organisms  from  a  soil  dilution  plate,   (2)  individual  cultiva- 
tion of  isolants  in  a  suitable  medium,  and  (3)  testing  of  each  isolant 
against  the  fungus  in  question.     This  method  is  laborious  and  time 
consuming.  ^JJIi/' 


—  Text  is  derived  from  "A  simple,  quantitative  method  of  assaying 
soil  for  inhibitory  fungi"  by  the  same  authors,  published  in  Soil  Biology — 
Int.  News  Bull.  No.  10,  pp.  6-7,  1969.     The  information  is  being  reissued 
in  this  note  so  that  it  will  be  available  to  a  wider  audience  and  illus- 
tration can  be  included.     This  study  was  supported  in  part  by  U.S.  National 
Science  Foundation  Grant  No.  GB-3214. 
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—  Oregon  State  University. 


More  efficient  methods  have  been  developed  for  tests  against  fungi 
that  sporulate  in  culture. A/  The  soil  dilution  plates  are  sprayed  with 
spore  suspensions;  inhibition  zones  around  soil  micro-organisms  growing 
on  the  plate  are  then  detected  in  the  otherwise  evenly  distributed 
mycelium  that  develops  from  the  spores. 

Because  this  last  method  is  not  usable  for  the  many  fungi  which  do 
not  sporulate  in  culture,  Koike^/  devised  an  alternative.  Water-agar 
plates  of  the  test  fungus  are  covered  with  a  thin  layer  of  potato  dex- 
trose agar  (PDA) .     Entire  agar  disks  of  soil  dilution  plates  are  then 
inverted  on  top  of  the  fungal  plates.     As  the  test  fungus  develops  into 
the  PDA,  inhibition  zones  can  be  detected.     This  method  entails  the  minor 
inconvenience  of  requiring  two  sizes  of  petri  dishes.    More  importantly, 
our  trials  of  it  with  Poria  weiriij  an  important  pathogen  of  conifer 
roots  in  western  North  America,  produced  erratic  results.  Particularly 
bothersome  was  the  lack  of  control  over  spacing  of  the  soil  micro- 
organisms on  the  dilution  plates.     Often,  two  or  more  colonies  overlapped 
or  were  so  close  that  it  was  difficult  to  decide  which  produced  an  anti- 
biotic action.     Moreover,  neither  this  nor  the  other  methods  mentioned 
permit  easy  replication.     Consequently,  a  new,  simple  method  was  devised 
to  overcome  these  deficiencies  for  our  studies  with  P.  weirii,^ 

The  Method 

Serial  dilutions  of  soil  are  prepared  in  sterile  distilled  water, 
starting  with  20  grams  of  soil  (ovendry  basis)  in  100  milliliters  of 
water.     The  dilutions  are  carried  out  to  1:5,000  for  fungi  and  1:50,000 
or  1:500,000  for  Streptomyoes  spp.  and  bacteria.    Aliquots  of  1.0  milli- 
liter of  the  respective  final  dilutions  are  plated  out  on  Martin's 
peptone-dextrose  rose  bengal  agar,  containing  30  parts  per  million  of 
streptomycin  sulfate  for  fungi,  or  on  sodium  albuminate  agar  for 
Streptomyoes  spp.  and  bacteria. 


~    Stansly,  P.  G.     A  bacterial  spray  apparatus  useful  in  searching 
for  antibiotic-producing  microorganisms.     J.  Bacteriol.  54:  443-445,, 
1947. 

Stessel,  G.  J.,  Leben,  Curt,  and  Keitt,  G.  W.     Screening  tests 
designed  to  discover  antibiotics  suitable  for  plant  disease  controlo 
Mycologia  45:  325-334.  1953. 

Tsao,  Peter  H. ,  Leben,  Curt,  and  Keitt,  G.  W.     An  enrichment 
method  for  isolating  actinomycetes  that  produce  diffusible  antifungal 
antibiotics.     Phytopathology  50:  88-89.  1960. 

— ^  Koike,  H.     An  agar-layer  method  useful  in  detecting  antibiotic- 
producing  microorganisms  against  Phythiim  grcxminioola^     Plant  Dis. 
Rep.  51:  333-335.  1967. 
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Mycelium  of  P.  weirii ^  grown  in  shake  culture,  is  harvested, 
washed  twice,  and  homogenized  in  a  Waring  blender.     Two  milliliters  of 
the  mycelial  suspension  are  plated  on  2  percent  water  agar,  then  covered 
with  5  milliliters  of  melted  malt  agar. 

Colonies  on  soil  dilution  plates  are  transferred  to  the  P.  weivii 
plates  as  evenly  spaced,  point  inoculations  by  sterile,  sharp-tipped, 
birch  toothpicks.     A  colony  is  probed  with  a  toothpick,  whose  tip  is 
then  poked  into  the  selected  point  on  the  test  plate.     The  toothpick 
is  then  discarded.     Invariably  effective  transfer  was  achieved  by  this 
method . 

Trial  runs,  with  a  grid  of  about  15  millimeters  between  point 
inoculations,  were  satisfactory.     A  set  of  colonies  can  be  replicated 
on  as  many  plates  as  desired,  either  in  a  fixed  sequence  or  randomized. 
Location  of  each  colony  of  a  set  can  be  conveniently  recorded  by  number 
for  each  replicate  on  diagrams  of  the  grid. 

The  malt  agar  permits  P.  weirii  to  grow  as  a  thick  mycelial  mat 
in  which  inhibition  zones  around  colonies  of  the  soil  micro-organisms 
show  distinctly   (fig.   1).     Size  of  inhibition  zones  indicates  the 
relative  degree  of  antagonism.     The  number  of  antagonists  per  gram  of 
soil  can  be  calculated  by  multiplication  of  the  average  number  per 
plate  (or  plates,  if  more  than  one  is  needed  to  include  all  colonies 
from  a  given  dilution  plate)  by  the  appropriate  dilution  factor. 

This  simple  procedure  combines  rapid  detection  of  microbial  an- 
tagonists in  soil  with  good  control  of  colony  spacing,  increased 
accuracy  of  determination,  and  ease  of  replication.     Although  we  have 
used  it  thus  far  only  with  P.  weivii ,   it  presumably  would  work  effec- 
tively with  other  fungi,  sporulators  and  nonsporulators ,  as  well. 


Figure  1. — Assay  plates  for  inhibition  of  Poria  weirii  by  randomly 

selected  isolates  of  soil  microfungi  from  a  mixed  conifer-alder  stand 
(left),  a  pure  alder  stand   (center),  and  a  pure  conifer  stand  (right) 
Poria  grows  uniformly  on  the  agar  surface  except  for  clear  zones 
around  colonies  of  inhibitory  microfungi. 


3 


